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PubMed and MEDLINE search strategy 

 

Last search performed in: 02/19/2019 

 

#1 "chronic kidney disease"[All Fields] 

#2 "Chronic Kidney Disease-Mineral and Bone Disorder"[Mesh]  

#3 "chronic kidney failure"[All Fields] 

#4 "chronic renal disease"[All Fields] 

#5 "chronic renal failure"[All Fields] 

#6 "chronic renal insufficiency"[All Fields] 

#7 "chronic"[All Fields] AND "kidney"[All Fields] AND "disease"[All Fields] 

#8 "chronic"[All Fields] AND "renal"[All Fields] AND "disease"[All Fields] 

#9 "chronic"[All Fields] AND "renal"[All Fields] AND "failure"[All Fields] 

#10 "dialysis"[All Fields] 

#11 "dialysis"[MeSH] 

#12 "end stage renal disease"[All Fields] 

#13 "end"[All Fields] AND "stage"[All Fields] AND "renal"[All Fields] AND "disease"[All 

Fields] 

#14 "esrd"[All Fields] 

#15 "haemodialysis"[All Fields] 

#16 "hemodialysis"[All Fields] 

#17 "kidney failure, chronic"[MeSH] 

#18 "kidney"[All Fields] AND "failure"[All Fields] AND "chronic"[All Fields] 

#19 "renal dialysis"[Mesh] 

#20 "Renal Insufficiency, Chronic"[Mesh] 

#21 "renal"[All Fields] AND "insufficiency"[All Fields] AND "chronic"[All Fields] 

#22 CKD [All Fields] 

#23 CRF [All Fields] 

#24 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 

OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 

#25 "mortality"[All Fields] 

#26 "mortality"[MeSH] 

#27 “mortality"[Subheading] 

#28 "death"[All Fields] 

#29 "death"[MeSH] 

#30 "survival"[All Fields] 

#31 "survival"[MeSH] 

#32 "survival rate"[Mesh] 

#33 #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 

#34 "meta"[All Fields] 

#35 "Meta-Analysis"[Publication Type] 

#36 #34 OR #35 

#38 #24 AND #33 AND #36 
  



Details of data analytic methods 

Assessment of heterogeneity 

We performed Cochran’s Q test and calculated the I2 statistic for evaluation of heterogeneity 

1,2. I2 ranges from 0% to 100% and describes the percentage of variability in a study estimate 

that is due to between-study heterogeneity. I2 > 50% was regarded as large heterogeneity. 

Significant heterogeneity indicates presence of genuine heterogeneity or bias. 

Estimation of the prediction interval 

We estimated the 95% prediction interval, which is the range where a true effect of the 

intervention is to be expected for 95% of similar studies in the future 3. While the summary 

effects of random-effects meta-analysis represent the average effect of included studies, 

prediction interval estimates the treatment effect of individual studies in future settings 4. For 

example, a 95% prediction interval of risk ratio = (2 to 4) implies that 95% of future studies 

are expected to show a risk ratio between 2 and 4. Prediction intervals centers around random 

effects summary estimate, similar to confidence intervals. 95% prediction intervals 

corresponds to 95% confidence intervals when there is no in-between study heterogeneity and 

gets wider as in-between study heterogeneity increases. Prediction intervals including the null 

value suggests there may be settings where the intervention effect is null or even in the opposite 

direction and requires further study for identification of the causes of heterogeneity. 95% 

prediction interval excluding the null suggests that the treatment effect is beneficial in at least 

95% of the future studies and concludes that results of treatment effects are consistent, even 

when some between-study heterogeneity is present.  

Assessment of small study effects 

We assessed small study effects, i.e. large studies having more conservative results than smaller 

studies, with the regression asymmetry test proposed by Egger, et al 5.  Small-study effects 

were claimed at Egger p value < 0.1 with the effect of the largest study (the study with the 

smallest standard error) showing more conservative result than the summary effect of the meta-

analysis under random model. Presence of small study indicates publication bias, selective 

reporting, or genuine heterogeneity 6. 

Assessment of excess significance bias 

We performed a test for excess significance to evaluate whether the number of studies reporting 

nominally significant results (p value < 0.05) is greater compared to the expected number of 

statistically significant studies 7. We assumed that the effect size of the largest study in a meta-

analysis was plausible effect size of the individual studies 8. The expected probability that an 

individual study is statistically significant was assumed to be the power of the largest study at 

type I error rate = 0.05. Statistic A was calculated by the following χ2 statistic: A = {(O – E)2/E 

+ (O – E)2/(N – E)}~ χ2, where O is the number of observed statistically significant studies, E 

is the expected number of statistically significant studies, and N is the total number of 

individual studies. Excess significance was claimed at p value < 0.1 with the number of 

observed significant studies larger than the number of expected significant studies. Presence of 

excess significance indicates publication bias, selective analysis, or outcome reporting bias.  

Application of credibility ceilings 



We applied credibility ceilings to observational studies to account for their inherent 

methodological limitations that might result in spurious significant results of meta-analyses 

9,10. We assumed that every observational study could not give more than a maximum 

certainty of 100 - c% (c, credibility ceiling) that the effect estimate is in the direction suggested 

by the point estimate and not in the other. For every observational study showing the certainty 

higher than the allowed threshold under the given credibility ceiling, we inflated its effect 

variance which resulted in lower certainty which fit the threshold. We obtained random effects 

summary estimates and heterogeneity of meta-analyses of observational studies under 5%, 10%, 

15%, and 20% credibility ceilings, and assessed whether statistical significance under random 

effects (p < 0.05) were retained.  
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Table S1. PRISMA Checklist 

 

Section/topic  # Checklist item  
Reported on 

page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility 
criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions 
and implications of key findings; systematic review registration number.  

1 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  2 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 
comparisons, outcomes, and study design (PICOS).  

2 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, 
provide registration information including registration number.  

2 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years 

considered, language, publication status) used as criteria for eligibility, giving rationale.  
2-3 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

2-3 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

2-3, 
supplementary 
material 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if 

applicable, included in the meta-analysis).  
2-3 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any 
processes for obtaining and confirming data from investigators.  

3 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions 
and simplifications made.  

3 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this 
was done at the study or outcome level), and how this information is to be used in any data synthesis.  

3-4 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  3-4 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of 
consistency (e.g., I2) for each meta-analysis.  

3-4, 
supplementary 
material 



Section/topic  # Checklist item  Reported on 
page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

3-4 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, 
indicating which were pre-specified.  

3-4 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for 
exclusions at each stage, ideally with a flow diagram.  

4,7,8, Figure 1, 
Supplementary 
material 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) 
and provide the citations.  

4,7-12  

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  7-8, Table 2, 
Table S2-S6 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

7-8, Table 2, 
Table S2-S6 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  7-8, Table 2, 
Table S2-S5 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  7-8, Table 2, 
Table S2-S5 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 
16]).  

N/A 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance 
to key groups (e.g., healthcare providers, users, and policy makers).  

15-16 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval 
of identified research, reporting bias).  

16-17 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future 
research.  

17 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for 
the systematic review.  

17 

  



Table S2. Details of meta-analyses of observational studies associating clinical intervention and all-cause mortality of patients with chronic kidney disease graded as suggestive evidence, weak evidence, or not significant  

 

Author, year Comparison (experimental arm vs. control arm) CKD 

stages 

Follow-up duration 

(months)* or time of 

outcome measurement 

Nu

mbe

r of 

stud

ies 

Deaths / 

populati

on 

Effe

ct 

met

rics 

Summary 

effect 

estimate 

(95% CI) 

under 

random 

effects† 

Sum

mary 

estim

ate p 

value 

I2 

(

%

) 

95% 

predic

tion 

interv

al 

Evaluation of bias ‡ 

Observational studies, suggestive evidence 

Volodarskiy, et 

al. 2016 

PCI vs. medical therapy for coronary revascularization therapy 3-5 48 15 3801 / 

12647 

RR 0.72 (0.6 

to 0.86) 

0.000

39 

8

2 

0.37 to 

1.39 

Large heterogeneity; excess significance bias; loss of 

significance under 10% credibility ceiling 

Khera, et al. 

2018 

DES vs. BMS for coronary revascularization therapy 5D 12 16 24838 / 

62863 

OR 0.75 (0.64 

to 0.89) 

0.000

79 

8

6 

0.45 to 

1.26 

Large heterogeneity; loss of significance under 10% 

credibility ceiling 

Lu, et al. 2016 DES vs. BMS for coronary revascularization therapy Any 6 - 72 26 >1000 / 

117247 

OR 0.79 (0.71 

to 0.89) 

0.000

042 

8

1 

0.55 to 

1.15 

Large heterogeneity; loss of significance under 10% 

credibility ceiling 

Fu, et al. 2017 ICD for primary prevention of sudden cardiac death vs. no ICD 3-5 12 - 96 11 >1000 / 

19808 

HR 0.74 (0.63 

to 0.86) 

0.000

13 

7

7 

0.46 to 

1.18 

Large heterogeneity 

Apetrii, et al. 

2017 

Parathyroidectomy for secondary hyperparathyroidism vs. non-

surgical treatment 

5D 12 - 360 14 >1000 / 

24003 

HR 0.74 (0.66 

to 0.83) 

0.000

0003 

8

1 

0.54 to 

1.02 

Large heterogeneity; small study effects 

Ravani, et al. 

2013 

Graft as HD access vs. fistula 5HD 18 17 >1000 / 

398233 

RR 1.18 (1.09 

to 1.27) 

0.000

022 

8

1 

0.92 to 

1.51 

Large heterogeneity 

Mathew, et al. 

2018 

Intensive HD vs. PD 5 36 - 144 3 >1000 / 

17121 

HR 0.67 (0.53 

to 0.84) 

0.000

64 

9

1 

0.04 to 

11.75 

Large heterogeneity; small study effects 

Kelly, et al. 

2017 

Healthy dietary pattern low on red meat, sodium, and refined 

sugar vs. control 

3-5 48 - 156 6 3983 / 

11944 

RR 0.75 (0.66 

to 0.87) 

0.000

069 

0 0.62 to 

0.92 

None 

Observational studies, weak evidence 

Wang, et al. 

2018 

Off-pump CABG vs. on-pump CABG 3-5 Short-term mortality (in-

hospital or at 30 days) 

13 6110 / 

196522 

OR 0.82 (0.7 

to 0.96) 

0.016 2

3 

0.61 to 

1.1 

Small study effects 

Volodarskiy, et 

al. 2016 

PCI vs. medical therapy for coronary revascularization therapy 5D Short-term mortality (in-

hospital or at 30 days) 

2 418 / 

2854 

RR 0.6 (0.36 

to 0.99) 

0.046 4

4 

NA Loss of significance under 10% credibility ceiling 

Yang, et al. 

2018 

Limus-eluting stent vs. paclitaxel-eluting stent for coronary 

revascularization therapy 

3-5 12 - 26 15 732 / 

6392 

OR 0.78 (0.65 

to 0.94) 

0.008

9 

9 0.57 to 

1.07 

Loss of significance under 10% credibility ceiling 

Wang, et al. 
2018 

DES vs. BMS for coronary revascularization therapy 5D 6 - 84 18 18763 / 
44194 

OR 0.78 (0.66 
to 0.93) 

0.004
3 

7
6 

0.49 to 
1.25 

Large heterogeneity; loss of significance under 10% 
credibility ceiling 

Li, et al. 2018 Combined RAAS blockade vs. ACEI or ARB 5 6 - 18 6 1226 / 

12873 

OR 0.71 (0.54 

to 0.93) 

0.012 5

0 

0.36 to 

1.39 

Large heterogeneity 

Crowley, et al. 
2017 

Metformin regimen for diabetes vs. control 3-5 12 - 47 7 NR / 
33442 

HR 0.78 (0.66 
to 0.92) 

0.003
9 

8
0 

0.46 to 
1.33 

Large heterogeneity; loss of significance under 10% 
credibility ceiling 

Yang, et al. 

2015 

Statin vs. control 5D with 

diabetes 

24 - 52 5 NR / 

13081 

HR 0.81 (0.71 

to 0.92) 

0.001

7 

5

5 

0.55 to 

1.2 

Large heterogeneity 

Lu, et al. 2017 Vitamin D or analogues vs. non-vitamin D treatment ND 23 - 53 4 NR / 
2729 

RR 0.53 (0.32 
to 0.87) 

0.013 7
6 

0.06 to 
4.48 

Large heterogeneity; loss of significance under 10% 
credibility ceiling 

Wongrakpanic

h, et al. 2017 

Dialysis therapy vs. conservative management 5 12 - 216 3 357 / 

1438 

HR 0.53 (0.3 

to 0.92) 

0.023 7

3 

0 to 

281.03 

Large heterogeneity; loss of significance under 10% 

credibility ceiling 

Han, et al. 
2015 

HD vs. PD 5 12 - 120 15 NR / 
631421 

HR 0.89 (0.82 
to 0.97) 

0.009
9 

8
3 

0.66 to 
1.22 

Large heterogeneity; loss of significance under 10% 
credibility ceiling 

Shi, et al. 2018 Multidisciplinary care vs. no multidisciplinary care Any 36 12 762 / 

7390 

OR 0.61 (0.43 

to 0.86) 

0.005

2 

7

0 

0.2 to 

1.91 

Large heterogeneity; loss of significance under 10% 

credibility ceiling 

Observational studies, no association 

Volodarskiy, et 

al. 2016 

CABG vs. medical therapy 3-5 48 5 2335 / 

6113 

RR 0.76 (0.5 

to 1.15) 

0.19 9

3 

0.16 to 

3.6 

Large heterogeneity 

Volodarskiy, et 

al. 2016 

CABG vs. medical therapy 5D 48 3 894 / 

3160 

RR 0.88 (0.62 

to 1.26) 

0.49 6

7 

0.02 to 

45.72 

Large heterogeneity 

Volodarskiy, et 

al. 2016 

CABG vs. medical therapy 3-5 Short-term mortality (in-

hospital or at 30 days) 

3 459 / 

3642 

RR 1.06 (0.79 

to 1.43) 

0.7 0 0.15 to 

7.45 

None 



Volodarskiy, et 

al. 2016 

CABG vs. medical therapy 5D Short-term mortality (in-

hospital or at 30 days) 

2 416 / 

2645 

RR 1.17 (0.82 

to 1.65) 

0.39 0 NA None 

Ren, et al. 2014 CABG vs. PCI 5D 12 - 60 22 48664 / 
77133 

OR 0.92 (0.8 
to 1.06) 

0.25 8
2 

0.61 to 
1.38 

Large heterogeneity 

Volodarskiy, et 

al. 2016 

PCI vs. medical therapy for coronary revascularization therapy 5D 48 5 1120 / 

3888 

RR 0.72 (0.52 

to 1) 

0.051 8

5 

0.22 to 

2.4 

Large heterogeneity; small study effects; excess 

significance bias 

Lu, et al. 2016 Spironolactone vs. no mineralocorticoid receptors Any 12 - 21 3 NR / 
2863 

RR 0.9 (0.71 
to 1.15) 

0.4 5
9 

0.07 to 
11.95 

Large heterogeneity 

Phan, et al. 

2016 

Bioprosthetic vs. mechanical valve placement 5D 19 - 120 14 NR / 

6820 

HR 1.2 (0.99 

to 1.46) 

0.068 5

0 

0.7 to 

2.07 

Large heterogeneity 

Cheng, et al. 
2018 

Trans-catheter vs. surgical aortic valve replacement 5D Short-term mortality (in-
hospital or at 30 days) 

5 642 / 
8064 

OR 0.78 (0.51 
to 1.21) 

0.27 3
0 

0.26 to 
2.37 

None 

Cheng, et al. 

2018 

Trans-catheter vs. surgical aortic valve replacement ND Short-term mortality (in-

hospital or at 30 days) 

5 792 / 

9619 

OR 0.65 (0.41 

to 1.03) 

0.065 6

7 

0.16 to 

2.68 

Large heterogeneity 

Lei, et al. 2018 Warfarin for atrial fibrillation vs. control 5HD 13 - 120 12 9088 / 
19281 

OR 0.91 (0.8 
to 1.03) 

0.14 4
2 

0.67 to 
1.24 

None 

Apetrii, et al. 

2017 

Parathyroidectomy for secondary hyperparathyroidism vs. non-

surgical treatment 

5D 1 2 NR / NR HR 1.43 (0.45 

to 4.55) 

0.54 9

7 

NA Large heterogeneity 

Li, et al. 2017 Total parathyroidectomy for secondary hyperparathyroidism vs. 
total parathyroidectomy with autotransplantation 

Any 12 - 36 4 28 / 220 RR 0.82 (0.36 
to 1.86) 

0.63 1
1 

0.09 to 
7.21 

None 

Scotland, et al. 

2018 

Multiple-frequency bioimpedance devices for HD fluid 

management vs. standard clinical assessment 

Any 12 3 42 / 618 HR 0.69 (0.23 

to 2.08) 

0.51 5

4 

0 to 

71653.

7 

Large heterogeneity 

Zhao, et al. 

2018 

Earlier PD vs. later PD 5 12 - 180 10 NR / NR HR 1.04 (0.99 

to 1.08) 

0.1 4

9 

0.94 to 

1.14 

None 

Zhou, et al. 
2018 

HD vs. PD Any with 
PKD 

60 - 264 7 NR / 
7665 

RR 1.06 (0.84 
to 1.34) 

0.63 3
5 

0.61 to 
1.83 

None 

* Represented as median or range of follow-up duration of individual studies. 

† Summary estimate smaller than 1 favors experimental arm (lower mortality in experimental arm); effect estimate larger than 1 favors control arm (lower mortality in control arm) 

‡ Any of the following: large heterogeneity, signs of small study effects, signs of excess significance bias, or loss of statistical significance in 10% credibility ceiling. 
All statistical tests are two-sided. 

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BMS, bare metal stent; CABG, coronary artery bypass; CI, confidence interval; CKD, chronic kidney disease; DES, drug-eluting stent; HD, 

hemodialysis; HR, hazard ratio; ICD, implantable cardioverter defibrillator; NA, not available; NR, not reported; OR, odds ratio; PCI, percutaneous intervention; PD, peritoneal dialysis; PKD, polycystic kidney disease; RAAS, renin–angiotensin–
aldosterone system; RR, risk ratio; vs., versus 

 
  



Table S3. Details of meta-analyses of randomized controlled trials associating clinical intervention and all-cause mortality of patients with chronic kidney disease, having p value > 0.05 

Author, year Comparison (experimental arm vs. control arm) CKD stages Follow-up duration 

(months)* or time of outcome 

measurement 

Num

ber 

of 

studi

es 

Deaths 

/ 

populat

ion 

Effe

ct 

met

rics 

Summary 

effect 

estimate 

(95% CI) 

under 

random 

effects† 

Sum

mary 

estim

ate p 

value 

I2 

(

%

) 

95% 

predicti

on 

interval 

Evaluation 

of bias ‡ 

Hahn, et al. 

2017 

Epoetin α for anemia treatment every 2 weeks vs. weekly 5D 1 - 14 4 22 / 838 RR 0.89 (0.38 

to 2.09) 

0.79 0 0.14 to 

5.78 

None 

Palmer, et al. 

2014 

Epoetin β for anemia treatment vs. control therapy Any 6 3 41 / 468 OR 0.7 (0.36 to 

1.33) 

0.27 0 0.01 to 

46.51 

None 

Amato, et al. 

2018 

Epoetin α for anemia treatment vs. biosimilar ESA Any 3 - 12 8 108 / 

2294 

RR 0.94 (0.52 

to 1.69) 

0.83 42 0.22 to 

4.05 

None 

Palmer, et al. 

2014 

Darbepoetin α intravenous injection for anemia treatment vs. subcutaneous injection 5D 29 2 9 / 183 RR 1.29 (0.33 

to 5.12) 

0.72 0 NA None 

Volodarskiy, et 

al. 2018 

1st, 2nd generation DES vs. BMS for coronary revascularization therapy 3-5 25 5 230 / 

1567 

RR 0.99 (0.78 

to 1.27) 

0.96 0 0.67 to 

1.48 

None 

Sharma, et al. 

2011 

ACEI vs. placebo 3 without 

diabetes 

36 - 42 2 170 / 

1906 

RR 1.79 (0.17 

to 18.47) 

0.62 81 NA Large 

heterogeneit

y 

Nistor, et al. 
2018 

ACEI or ARB single agent vs. placebo or active control 3-5ND with 
diabetes 

29 - 48 4 828 / 
5309 

RR 0.97 (0.85 
to 1.1) 

0.6 0 0.73 to 
1.28 

None 

Liu, et al. 2017 ACEI or ARB single agent vs. placebo or active control 5D 46 8 265 / 

1746 

RR 0.94 (0.75 

to 1.17) 

0.59 0 0.71 to 

1.24 

None 

Zhao, et al. 
2016 

Calcium channel blockers vs. ACEI or ARB Any 35 - 60 9 3566 / 
25642 

OR 0.96 (0.89 
to 1.03) 

0.21 0 0.88 to 
1.04 

None 

Zeng, et al. 

2018 

Bivalirudin for coronary artery disease vs. heparin plus glycoprotein IIb/IIIa inhibitors Any  < 1 5 147 / 

3796 

RR 1.12 (0.81 

to 1.53) 

0.5 0 0.66 to 

1.87 

None 

Palmer, et al. 

2013 

Antiplatelet agent for general CKD patients vs. control therapy 3-5 1 - 60 21 1145 / 

16152 

RR 0.95 (0.84 

to 1.08) 

0.43 10 0.76 to 

1.19 

None 

Shaw, et al. 

2016 

Early invasive coronary angiography and/or revascularization for non ST elevation acute 

coronary syndrome vs. initial conservative approach 

Any Mortality assessed in-hospital 

or at 6 - 12 months 

5 NR / 

1453 

HR 0.76 (0.49 

to 1.17) 

0.21 14 0.3 to 

1.91 

None 

Pun, et al. 

2014 

ICD for primary prevention of sudden cardiac death vs. no ICD 3b 20 - 40 3 NR / 

NR 

HR 0.82 (0.66 

to 1.01) 

0.068 0 0.2 to 

3.33 

None 

He, et al. 2018 N-acetylcysteine after cardiac surgery vs. placebo Any NA 5 30 / 678 RR 0.64 (0.29 

to 1.4) 

0.26 0 0.18 to 

2.29 

Small study 

effects 

Wang, et al. 

2018 

Cinacalcet and/or vitamin D analogue or phosphate binders vs. placebo and/or vitamin D 

analogue or phosphate binders 

3-5 < 12 16 NR / 

8386 

RR 0.97 (0.89 

to 1.05) 

0.42 0 0.89 to 

1.06 

None 

Lo, et al. 2018 DPP-4 inhibitor for diabetes vs. placebo 3-5 with 

diabetes 

NA 6 397 / 

4211 

RR 0.89 (0.75 

to 1.06) 

0.19 0 0.69 to 

1.14 

None 

Toyama, et al. 

2019 

SGLT-2 inhibitor for diabetes vs. placebo 3-5 with type 2 

diabetes 

NA 5 593 / 

7363 

RR 0.86 (0.73 

to 1.01) 

0.069 0 0.66 to 

1.12 

None 

Ruospo, et al. 

2018 

Iron-based phosphate binders vs. placebo or usual care Any 3.7 2 3 / 239 RR 0.52 (0.06 

to 4.61) 

0.55 0 NA None 

Habbous, et al. 

2017 

Lanthanum carbonate vs. calcium-based phosphate binders 3-5 0.5 - 36 4 7 / 1564 RR 0.73 (0.18 

to 3) 

0.66 0 0.03 to 

16.25 

None 

Habbous, et al. 

2017 

Sevelamer vs. calcium-based phosphate binders 3-5 0.5 - 36 12 751 / 

5071 

RR 0.62 (0.35 

to 1.07) 

0.085 75 0.13 to 

3.03 

Large 

heterogeneit
y 

Sun, et al. 

2015 

Statin vs. placebo 5D 48 - 60 3 2900 / 

7051 

RR 0.98 (0.93 

to 1.03) 

0.41 0 0.69 to 

1.39 

None 

Lu, et al. 2017 Vitamin D or analogues vs. non-vitamin D treatment 5D 3 - 24 9 NR / 

700 

RR 1.13 (0.63 

to 2.03) 

0.68 0 0.56 to 

2.29 

None 

Lu, et al. 2017 Vitamin D or analogues vs. non-vitamin D treatment ND 3 - 24 6 NR / 

832 

RR 1.55 (0.52 

to 4.62) 

0.44 0 0.33 to 

7.3 

None 

Wang, et al. 

2014 

Hemodiafiltration vs. conventional HD 5 24 - 36 6 612 / 

2727 

RR 0.87 (0.66 

to 1.16) 

0.36 58 0.41 to 

1.86 

Large 

heterogeneit

y 



Nistor, et al. 

2015 

Hemofiltration or hemodiafiltration or acetate-free biofiltration vs. conventional HD 5 12 - 48 11 787 / 

3396 

RR 0.87 (0.72 

to 1.04) 

0.13 33 0.58 to 

1.31 

None 

Wang, et al. 
2014 

Hemofiltration vs. conventional HD 5 12 - 36 3 24 / 125 RR 0.55 (0.26 
to 1.16) 

0.12 0 0 to 
67.71 

None 

Song, et al. 

2010 

Renal replacement therapy for prevention of acute kidney injury vs. control 3-5 NR 4 26 / 591 OR 0.36 (0.12 

to 1.07) 

0.067 24 0.01 to 

10.41 

None 

Wang, et al. 
2016 

Citrate for alternative HD catheter lock solution vs. heparin 5000 IU/mL 5HD 6 8 63 / 
1425 

RR 0.88 (0.54 
to 1.43) 

0.6 0 0.48 to 
1.61 

None 

McCann, et al. 

2010 

Topical antimicrobial ointment usage in central venous catheter HD patients vs. no 

ointment or placebo 

5HD 6 3 28 / 322 RR 0.36 (0.12 

to 1.05) 

0.062 33 0 to 

6751.56 

None 

Wang, et al. 
2016 

Systematic warfarin for preventing central venous HD catheter malfunction vs. placebo 5HD 6 3 26 / 403 RR 0.78 (0.37 
to 1.66) 

0.52 0 0.01 to 
103.84 

None 

Htay, et al. 

2018 

Low glucose degradation product PD dialysate vs. standard glucose dialysate 5PD 1-24 13 80 / 

1229 

RR 0.74 (0.47 

to 1.14) 

0.17 0 0.45 to 

1.21 

None 

Htay, et al. 
2018 

Glucose polymer PD dialysate vs. standard glucose diasylate 5PD 1-24 5 16 / 816 RR 0.82 (0.42 
to 1.59) 

0.55 0 0.28 to 
2.42 

None 

Xie, et al. 2011 Coiled intraperitoneal segment PD catheters vs. straight intraperitoneal segment catheters 5PD 12 - 32 4 48 / 317 RR 0.94 (0.56 

to 1.57) 

0.81 0 0.3 to 

2.9 

None 

Sampson, et al. 
2017 

Allopurinol as uric acid lowering therapy vs. usual care Any 24 2 7 / 218 RR 0.13 (0.02 
to 1.06) 

0.056 0 NA None 

Jun, et al. 2012 Antioxidants vs. control 3-5 12 - 48 5 299 / 

1727 

RR 0.93 (0.76 

to 1.14) 

0.46 0 0.67 to 

1.29 

None 

Shi, et al. 2018 Multidisciplinary care vs. no multidisciplinary care Any 36 4 240 / 
1912 

OR 0.82 (0.53 
to 1.27) 

0.39 41 0.18 to 
3.8 

None 

Valentijn, et al. 

2018 

Person-centered integrated care vs. control Any 12 11 270 / 

4126 

RR 0.86 (0.68 

to 1.09) 

0.21 6 0.6 to 

1.23 

None 

Silver, et al. 
2017 

Quality improvement strategy vs. usual care 3-5 12 8 333 / 
3853 

RR 0.94 (0.72 
to 1.23) 

0.65 21 0.55 to 
1.6 

None 

Palmer, et al. 

2017 

Dietary counselling vs. control 3-5 12 4 18 / 371 RR 1.58 (0.6 to 

4.18) 

0.36 0 0.19 to 

13.33 

None 

Jun, et al. 2012 Fibrate vs. placebo 3 61 2 128 / 
918 

RR 0.86 (0.63 
to 1.19) 

0.37 0 NA None 

Jun, et al. 2012 Fibrate vs. placebo 1-2 61 2 969 / 

11408 

RR 1.01 (0.8 to 

1.27) 

0.94 74 NA Large 

heterogeneit
y 

Nigwekar, et 

al. 2016 

Folic acid and/or vitamin B6 and/or vitamin B12 vs. control 5D 23 - 43 6 819 / 

2447 

RR 1 (0.9 to 

1.12) 

1 0 0.85 to 

1.17 

None 

Jardine, et al. 
2012 

Folic acid and/or vitamin B6 and/or vitamin B12 vs. control 3-5 32 - 60 4 756 / 
2215 

RR 1.04 (0.93 
to 1.16) 

0.45 0 0.82 to 
1.33 

None 

Hahn, et al. 

2018 

Low protein diet vs. normal protein diet 3-5ND 12 - 50 5 48 / 

1680 

RR 0.78 (0.51 

to 1.19) 

0.25 0 0.39 to 

1.55 

None 

* Represented as median or range of follow-up duration of individual studies. 
† Summary estimate smaller than 1 favors experimental arm (lower mortality in experimental arm); effect estimate larger than 1 favors control arm (lower mortality in control arm) 

‡ Any of the following: large heterogeneity, signs of small study effects, or signs of excess significance bias. 

All statistical tests are two-sided. 

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BMS, bare metal stent; CI, confidence interval; CKD, chronic kidney disease; DES, drug-eluting stent; DPP-4, Dipeptidylpeptidase-4; ESA, 

erythropoiesis-stimulating agent; HD, hemodialysis; HR, hazard ratio; ICD, implantable cardioverter defibrillator; NA, not available; NR, not reported; OR, odds ratio; PD, peritoneal dialysis; RR, risk ratio; SGLT-2, sodium glucose cotransporter-2; 

vs., versus 

  



Table S4. Details of credibility assessment in meta-analyses of observational studies associating clinical intervention and all-cause mortality of patients with chronic kidney disease 

Author, 

year 

Comparison (experimental arm vs. control arm) CKD 

stage 

Effect 

metri

cs 

Fixed effects 

summary 

estimate* 

Fixed 

effects p 

value 

Largest study 

summary estimate 

(95% CI)* 

Egger 

p 

value 

Excess significance test p value Random effects summary esimate 

(95% CI) under 5%/10%/15%/20% 

credibility ceiling* 

I2 (%) under random 

effects/5%/10%/15%/20% 

credibility ceiling 

Wang, et al. 

2018 

Off-pump CABG vs. on-pump CABG 3-5 OR 0.88 (0.83 to 

0.94) 

0.00016 0.9 (0.84 to 0.97) 0.002

9 

The expected number of significant studies 

was larger than the observed number of 

significant studies 

0.87 (0.79 to 0.96) / 0.87 (0.76 to 

0.98) / 0.86 (0.74 to 1.01) / 0.85 

(0.71 to 1.03) 

23/0/0/0/0 

Volodarski

y, et al. 

2016 

CABG vs. medical therapy 3-5 RR 0.91 (0.84 to 

0.99) 

0.035 1.07 (0.97 to 1.18) 0.37 Random effect summary estimate was not 

significant 
0.87 (0.65 to 1.18) / 0.96 (0.73 to 

1.24) / 1.03 (0.84 to 1.25) / 1.06 

(0.91 to 1.22) 

93/62/42/13/0 

Volodarski
y, et al. 

2016 

CABG vs. medical therapy 5D RR 0.89 (0.76 to 
1.04) 

0.15 0.87 (0.73 to 1.04) 0.93 Random effect summary estimate was not 

significant 
0.91 (0.65 to 1.28) / 0.94 (0.68 to 
1.31) / 0.95 (0.7 to 1.31) / 0.94 (0.72 

to 1.23) 

67/59/50/31/0 

Volodarski
y, et al. 

2016 

CABG vs. medical therapy 3-5 RR 1.06 (0.79 to 
1.43) 

0.7 1.26 (0.86 to 1.85) 0.3 Random effect summary estimate was not 

significant 
1.06 (0.79 to 1.43) / 1.06 (0.79 to 
1.43) / 1.03 (0.75 to 1.43) / 0.99 

(0.69 to 1.41) 

0/0/0/0/0 

Volodarski

y, et al. 

2016 

CABG vs. medical therapy 5D RR 1.17 (0.82 to 

1.65) 

0.39 1.26 (0.86 to 1.85) NA Random effect summary estimate was not 

significant 
1.17 (0.82 to 1.65) / 1.17 (0.82 to 

1.65) / 1.15 (0.78 to 1.68) / 1.11 

(0.71 to 1.74) 

0/0/0/0/0 

Kannan, et 

al. 2016 

CABG vs. PCI <5 OR 0.82 (0.76 to 

0.88) 

0.000000

28 

0.81 (0.75 to 0.88) 0.67 The expected number of significant studies 

was larger than the observed number of 

significant studies 

0.85 (0.7 to 1.03) / 0.87 (0.69 to 

1.08) / 0.88 (0.69 to 1.12) / 0.9 (0.69 
to 1.18) 

0/0/0/0/0 

Ren, et al. 

2014 

CABG vs. PCI 5D OR 0.87 (0.84 to 

0.89) 

5.7E-20 0.81 (0.76 to 0.85) 0.59 Random effect summary estimate was not 

significant 
0.93 (0.81 to 1.08) / 0.96 (0.85 to 

1.08) / 0.99 (0.89 to 1.11) / 1 (0.87 

to 1.14) 

82/33/8/0/0 

Volodarski

y, et al. 

2016 

CABG vs. PCI 5D RR 2.31 (2.15 to 

2.48) 

4.4E-119 2.41 (2.15 to 2.71) 0.88 The expected number of significant studies 

was larger than the observed number of 

significant studies 

1.89 (1.3 to 2.77) / 1.66 (1.1 to 2.5) / 

1.48 (0.93 to 2.37) / 1.48 (0.84 to 

2.61) 

40/9/0/0/0 

Volodarski

y, et al. 

2016 

CABG vs. PCI 3-5 RR 2.21 (2.06 to 

2.37) 

8.1E-112 2.41 (2.15 to 2.71) 0.19 The expected number of significant studies 

was larger than the observed number of 

significant studies 

1.44 (1 to 2.06) / 1.22 (0.88 to 1.71) 

/ 1.03 (0.76 to 1.37) / 1 (0.72 to 1.4) 

75/42/22/0/0 

Volodarski

y, et al. 

2016 

PCI vs. medical therapy for coronary revascularization 

therapy 

5D RR 0.86 (0.77 to 

0.96) 

0.0085 1.11 (0.95 to 1.29) 0.042 Random effect summary estimate was not 

significant 
0.79 (0.58 to 1.08) / 0.85 (0.64 to 

1.13) / 0.91 (0.71 to 1.17) / 0.99 (0.8 

to 1.21) 

85/64/49/25/0 

Volodarski
y, et al. 

2016 

PCI vs. medical therapy for coronary revascularization 
therapy 

3-5 RR 0.79 (0.74 to 
0.84) 

3.3E-13 1.06 (0.96 to 1.18) 0.26 0.00048 0.8 (0.67 to 0.94) / 0.86 (0.73 to 
1.01) / 0.99 (0.9 to 1.09) / 0.99 (0.88 

to 1.11) 

82/47/26/1/0 

Volodarski

y, et al. 
2016 

PCI vs. medical therapy for coronary revascularization 

therapy 

3-5 RR 0.84 (0.72 to 

0.97) 

0.018 0.9 (0.74 to 1.09) 0.89 Random effect summary estimate was not 

significant 
0.88 (0.68 to 1.14) / 0.9 (0.76 to 

1.06) / 0.9 (0.76 to 1.07) / 0.9 (0.73 
to 1.1) 

66/36/0/0/0 

Volodarski

y, et al. 
2016 

PCI vs. medical therapy for coronary revascularization 

therapy 

5D RR 0.57 (0.4 to 

0.81) 

0.0019 0.49 (0.32 to 0.75) NA The expected number of significant studies 

was larger than the observed number of 

significant studies 

0.68 (0.41 to 1.15) / 0.72 (0.41 to 

1.26) / 0.75 (0.42 to 1.35) / 0.77 
(0.42 to 1.42) 

44/0/0/0/0 

Yang, et al. 

2018 

Limus-eluting stent vs. paclitaxel-eluting stent for coronary 

revascularization therapy 

3-5 OR 0.79 (0.67 to 

0.94) 

0.0065 0.73 (0.52 to 1.03) 0.14 Unobtainable because necessary data was 

not reported 
0.82 (0.69 to 0.98) / 0.87 (0.72 to 

1.05) / 0.9 (0.74 to 1.1) / 0.93 (0.75 

to 1.14) 

9/0/0/0/0 

Lu, et al. 

2016 

DES vs. BMS for coronary revascularization therapy Any OR 0.86 (0.84 to 

0.89) 

1.8E-26 0.85 (0.82 to 0.89) 0.21 Unobtainable because necessary data was 

not reported 
0.9 (0.8 to 1.01) / 0.96 (0.87 to 1.06) 

/ 1.01 (0.93 to 1.09) / 1.01 (0.92 to 

1.11) 

81/43/14/0/0 

Khera, et 
al. 2018 

DES vs. BMS for coronary revascularization therapy 5D OR 0.82 (0.79 to 
0.85) 

7.7E-27 0.74 (0.71 to 0.78) 0.54 Unobtainable because necessary data was 

not reported 
0.84 (0.73 to 0.97) / 0.92 (0.83 to 
1.03) / 0.97 (0.89 to 1.06) / 0.97 

(0.87 to 1.08) 

86/39/9/0/0 

Wang, et al. 
2018 

DES vs. BMS for coronary revascularization therapy 5D OR 0.88 (0.85 to 
0.92) 

2.2E-09 0.81 (0.77 to 0.86) 0.32 Unobtainable because necessary data was 

not reported 
0.86 (0.74 to 1) / 1 (0.92 to 1.08) / 1 
(0.91 to 1.1) / 0.99 (0.89 to 1.12) 

76/25/0/0/0 

Qin, et al. 

2016 

ACEI or ARB vs. no ACEI or ARB ND HR 0.82 (0.8 to 

0.84) 

3.4E-42 0.81 (0.78 to 0.84) 0.74 The expected number of significant studies 

was larger than the observed number of 

significant studies 

0.87 (0.82 to 0.93) / 0.89 (0.82 to 

0.96) / 0.9 (0.83 to 0.98) / 0.91 (0.83 
to 1) 

44/0/0/0/0 

Li, et al. 

2018 

Combined RAAS blockade vs. ACEI or ARB 5 OR 0.77 (0.67 to 

0.88) 

0.000084 0.77 (0.64 to 0.92) 0.36 The expected number of significant studies 

was larger than the observed number of 

significant studies 

0.69 (0.5 to 0.96) / 0.68 (0.48 to 

0.97) / 0.67 (0.46 to 0.98) / 0.66 

(0.44 to 0.99) 

50/50/50/48/44 



Lu, et al. 

2016 

Spironolactone vs. no mineralocorticoid receptors Any RR 0.9 (0.78 to 

1.05) 

0.19 1.05 (0.84 to 1.31) 0.99 Random effect summary estimate was not 

significant 
0.94 (0.77 to 1.16) / 0.98 (0.82 to 

1.17) / 1 (0.83 to 1.19) / 1.01 (0.84 

to 1.21) 

59/25/0/0/0 

Shaw, et al. 

2016 

Early invasive coronary angiography and/or revascularization 

for non ST elevation acute coronary syndrome vs. Initial 

conservative approach 

Any HR 0.5 (0.47 to 

0.53) 

8.2E-104 0.54 (0.49 to 0.6) 0.91 Unobtainable because necessary data was 

not reported 
0.57 (0.45 to 0.72) / 0.57 (0.43 to 

0.77) / 0.57 (0.4 to 0.83) / 0.57 (0.36 

to 0.9) 

79/0/0/0/0 

Shurrab, et 
al. 2018 

ICD for primary prevention of sudden cardiac death vs. no 
ICD 

5D OR 0.47 (0.39 to 
0.56) 

1.3E-17 0.44 (0.36 to 0.53) 0.3 The expected number of significant studies 

was larger than the observed number of 

significant studies 

0.59 (0.39 to 0.89) / 0.64 (0.4 to 
1.02) / 0.68 (0.4 to 1.15) / 0.72 (0.41 

to 1.27) 

17/0/0/0/0 

Fu, et al. 
2017 

ICD for primary prevention of sudden cardiac death vs. no 
ICD 

3-5 HR 0.8 (0.76 to 
0.84) 

9.9E-21 0.86 (0.81 to 0.91) 0.28 Unobtainable because necessary data was 

not reported 
0.82 (0.72 to 0.92) / 0.85 (0.75 to 
0.96) / 0.87 (0.75 to 1) / 0.88 (0.76 

to 1.03) 

77/11/0/0/0 

Phan, et al. 

2016 

Bioprosthetic vs. mechanical valve placement 5D HR 1.06 (1 to 

1.12) 

0.047 1.04 (0.98 to 1.1) 0.21 Random effect summary estimate was not 

significant 
1.08 (0.95 to 1.24) / 1.04 (0.99 to 

1.11) / 1.04 (0.97 to 1.12) / 1.04 
(0.96 to 1.13) 

50/12/0/0/0 

Cheng, et 

al. 2018 

Trans-catheter vs. surgical aortic valve replacement 5D OR 0.78 (0.55 to 

1.11) 

0.17 1.37 (0.68 to 2.77) 0.86 Random effect summary estimate was not 

significant 
0.86 (0.59 to 1.26) / 0.9 (0.61 to 

1.33) / 0.92 (0.62 to 1.36) / 0.92 
(0.62 to 1.38) 

30/0/0/0/0 

Cheng, et 

al. 2018 

Trans-catheter vs. surgical aortic valve replacement ND OR 0.51 (0.43 to 

0.61) 

1.2E-14 0.45 (0.37 to 0.55) 0.2 Random effect summary estimate was not 

significant 
0.71 (0.43 to 1.18) / 0.68 (0.44 to 

1.04) / 0.66 (0.4 to 1.09) / 0.66 (0.36 

to 1.22) 

67/38/2/0/0 

Dahal, et al. 

2016 

Warfarin for atrial fibrillation vs. no warfarin ND HR 0.64 (0.61 to 

0.68) 

2.5E-57 0.63 (0.59 to 0.67) 0.98 The expected number of significant studies 

was larger than the observed number of 

significant studies 

0.7 (0.56 to 0.88) / 0.7 (0.52 to 0.94) 

/ 0.7 (0.49 to 1.01) / 0.7 (0.45 to 1.1) 

39/0/0/0/0 

Lei, et al. 
2018 

Warfarin for atrial fibrillation vs. control 5HD OR 0.95 (0.89 to 
1.02) 

0.17 1.05 (0.95 to 1.16) 0.48 Random effect summary estimate was not 

significant 
0.94 (0.84 to 1.04) / 0.99 (0.91 to 
1.07) / 0.99 (0.92 to 1.08) / 0.99 

(0.91 to 1.08) 

42/20/0/0/0 

Crowley, et 

al. 2017 

Metformin regimen for diabetes vs. control 3-5 HR 0.79 (0.74 to 

0.84) 

2.2E-12 0.87 (0.77 to 0.99) 0.93 Unobtainable because necessary data was 

not reported 
0.87 (0.78 to 0.98) / 0.9 (0.8 to 1.01) 

/ 0.92 (0.81 to 1.05) / 0.94 (0.81 to 
1.08) 

80/13/0/0/0 

Apetrii, et 

al. 2017 

Parathyroidectomy for secondary hyperparathyroidism vs. 

non-surgical treatment 

5D HR 1.15 (0.97 to 

1.36) 

0.11 0.8 (0.65 to 0.98) NA Random effect summary estimate was not 

significant 
1.26 (0.41 to 3.88) / 1.15 (0.4 to 

3.36) / 1.03 (0.4 to 2.63) / 0.86 (0.49 

to 1.5) 

97/74/58/35/2 

Apetrii, et 

al. 2017 

Parathyroidectomy for secondary hyperparathyroidism vs. 

non-surgical treatment 

5D HR 0.92 (0.89 to 

0.94) 

1.9E-09 0.96 (0.92 to 1) 0.000

14 

Unobtainable because necessary data was 

not reported 
0.84 (0.76 to 0.94) / 0.9 (0.83 to 

0.98) / 0.93 (0.88 to 1) / 0.93 (0.86 

to 1.01) 

81/46/13/0/0 

Li, et al. 

2017 

Total parathyroidectomy for secondary hyperparathyroidism 

vs. total parathyroidectomy with autotransplantation 

Any RR 0.82 (0.39 to 

1.75) 

0.61 0.66 (0.22 to 1.96) 0.55 Random effect summary estimate was not 

significant 
0.82 (0.36 to 1.86) / 0.82 (0.36 to 

1.86) / 0.89 (0.41 to 1.93) / 0.92 

(0.42 to 1.99) 

11/11/11/0/0 

Yang, et al. 

2015 

Statin vs. control 5D 

with 

diabete
s 

HR 0.83 (0.78 to 

0.88) 

0.000000

013 

0.82 (0.76 to 0.89) 0.37 Unobtainable because necessary data was 

not reported 
0.86 (0.78 to 0.96) / 0.88 (0.79 to 

0.98) / 0.88 (0.79 to 0.99) / 0.89 

(0.79 to 1) 

55/2/0/0/0 

Lu, et al. 

2017 

Vitamin D or analogues vs. non-vitamin D treatment 5D RR 0.83 (0.81 to 

0.85) 

4.1E-57 0.89 (0.86 to 0.93) 0.019 Unobtainable because necessary data was 

not reported 
0.75 (0.65 to 0.86) / 0.81 (0.71 to 

0.92) / 0.96 (0.92 to 1.01) / 0.97 

(0.92 to 1.01) 

94/54/27/0/0 

Lu, et al. 

2017 

Vitamin D or analogues vs. non-vitamin D treatment ND RR 0.61 (0.49 to 

0.75) 

0.000002

5 

0.76 (0.58 to 0.99) 0.46 Unobtainable because necessary data was 

not reported 
0.72 (0.54 to 0.94) / 0.73 (0.52 to 

1.01) / 0.74 (0.5 to 1.07) / 0.75 (0.49 

to 1.14) 

76/0/0/0/0 

Scotland, et 
al. 2018 

Multiple-frequency bioimpedance devices for HD fluid 
management vs. standard clinical assessment 

Any HR 0.83 (0.41 to 
1.68) 

0.61 1.33 (0.48 to 3.68) 0.12 Random effect summary estimate was not 

significant 
0.82 (0.32 to 2.12) / 0.97 (0.47 to 
2.01) / 1 (0.48 to 2.08) / 1.03 (0.49 

to 2.14) 

54/34/1/0/0 

Wongrakpa
nich, et al. 

2017 

Dialysis therapy vs. conservative management 5 HR 0.58 (0.44 to 
0.75) 

0.000048 0.46 (0.31 to 0.68) 0.6 The expected number of significant studies 

was larger than the observed number of 

significant studies 

0.63 (0.36 to 1.11) / 0.77 (0.53 to 
1.11) / 0.79 (0.54 to 1.16) / 0.81 

(0.55 to 1.19) 

73/33/0/0/0 

Zhao, et al. 

2018 

Earlier HD vs. later HD 5 HR 1.05 (1.04 to 

1.06) 

2.3E-37 1.04 (1.03 to 1.05) 0.078 Unobtainable because necessary data was 

not reported 
1.05 (1.01 to 1.1) / 1.03 (1 to 1.06) / 

1.03 (1 to 1.07) / 1.03 (0.99 to 1.07) 

98/25/0/0/0 

Zhao, et al. 

2018 

Earlier PD vs. later PD 5 HR 1.03 (1.01 to 

1.05) 

0.0003 1.03 (1.01 to 1.06) 0.54 Random effect summary estimate was not 

significant 
1.03 (0.99 to 1.08) / 1.03 (1 to 1.06) 

/ 1.03 (1 to 1.07) / 1.03 (0.99 to 

1.08) 

49/26/0/0/0 



Ravani, et 

al. 2013 

Catheter as HD access vs. fistula 5HD RR 1.41 (1.38 to 

1.45) 

1.1E-161 1.3 (1.25 to 1.35) 0.085 Unobtainable because necessary data was 

not reported 
1.33 (1.2 to 1.47) / 1.28 (1.14 to 

1.44) / 1.23 (1.08 to 1.41) / 1.19 

(1.03 to 1.37) 

83/0/0/0/0 

Ravani, et 

al. 2013 

Catheter as HD access vs. graft 5HD RR 1.36 (1.33 to 

1.39) 

8.8E-126 1.46 (1.41 to 1.51) 0.97 Unobtainable because necessary data was 

not reported 
1.19 (1.1 to 1.28) / 1.17 (1.07 to 

1.28) / 1.16 (1.05 to 1.28) / 1.16 

(1.03 to 1.3) 

85/0/0/0/0 

Ravani, et 
al. 2013 

Graft as HD access vs. fistula 5HD RR 1.17 (1.14 to 
1.2) 

1.5E-38 1.05 (1 to 1.1) 0.71 Unobtainable because necessary data was 

not reported 
1.08 (1.04 to 1.13) / 1.08 (1.03 to 
1.14) / 1.08 (1.01 to 1.14) / 1.07 (1 

to 1.15) 

81/0/0/0/0 

Zhou, et al. 
2018 

HD vs. PD Any 
with 

PKD 

RR 1.16 (0.99 to 
1.35) 

0.064 1.4 (1.13 to 1.74) 0.084 Random effect summary estimate was not 

significant 
1.04 (0.86 to 1.26) / 1.01 (0.82 to 
1.23) / 1 (0.81 to 1.23) / 1 (0.8 to 

1.24) 

35/0/0/0/0 

Han, et al. 

2015 

HD vs. PD 5 HR 0.91 (0.89 to 

0.94) 

2.1E-09 0.83 (0.79 to 0.88) 0.54 Unobtainable because necessary data was 

not reported 
0.92 (0.85 to 1) / 0.94 (0.87 to 1.01) 

/ 0.94 (0.88 to 1.01) / 0.95 (0.87 to 
1.02) 

83/50/22/0/0 

Mathew, et 

al. 2018 

Intensive HD vs. PD 5 HR 0.74 (0.69 to 

0.79) 

1.2E-19 0.8 (0.73 to 0.88) 0.074 Unobtainable because necessary data was 

not reported 
0.76 (0.62 to 0.93) / 0.76 (0.58 to 

0.99) / 0.76 (0.55 to 1.05) / 0.76 
(0.51 to 1.14) 

91/0/0/0/0 

Jin, et al. 

2013 

Prolonged nocturnal or daytime HD vs. conventional HD 5 OR 0.81 (0.77 to 

0.85) 

2E-15 0.9 (0.83 to 0.98) 0.001

8 

Unobtainable because necessary data was 

not reported 
0.84 (0.77 to 0.91) / 0.84 (0.75 to 

0.93) / 0.84 (0.74 to 0.95) / 0.84 

(0.72 to 0.98) 

68/0/0/0/0 

Shi, et al. 

2018 

Multidisciplinary care vs. no multidisciplinary care Any OR 0.68 (0.57 to 

0.81) 

0.000021 0.8 (0.53 to 1.21) 0.17 0.19 0.74 (0.55 to 0.99) / 0.8 (0.61 to 

1.05) / 0.84 (0.66 to 1.07) / 0.83 

(0.62 to 1.11) 

70/44/21/0/0 

Smart, et al. 
2014 

Early referral to specialist nephrology services vs. late referral 
to specialist nephrology services 

Any RR 0.67 (0.64 to 
0.71) 

6.4E-47 0.83 (0.77 to 0.9) 0.035 The expected number of significant studies 

was larger than the observed number of 

significant studies 

0.7 (0.61 to 0.82) / 0.7 (0.59 to 0.84) 
/ 0.71 (0.57 to 0.88) / 0.72 (0.56 to 

0.93) 

82/0/0/0/0 

Kelly, et al. 
2017 

Healthy dietary pattern low on red meat, sodium, and refined 
sugar vs. control 

3-5 RR 0.75 (0.66 to 
0.87) 

0.000069 0.77 (0.61 to 0.97) 0.61 The expected number of significant studies 

was larger than the observed number of 

significant studies 

0.79 (0.67 to 0.94) / 0.81 (0.67 to 
0.98) / 0.83 (0.68 to 1.02) / 0.85 

(0.68 to 1.06) 

0/0/0/0/0 

Remschmid
t, et al. 

2014 

Influenza vaccine vs. control 5 OR 0.71 (0.7 to 
0.72) 

0 0.71 (0.7 to 0.72) 0.64 Unobtainable because necessary data was 

not reported 
0.73 (0.59 to 0.89) / 0.73 (0.56 to 
0.94) / 0.73 (0.53 to 1) / 0.73 (0.49 

to 1.07) 

83/0/0/0/0 

* Effect estimate smaller than 1 favors experimental arm (lower mortality in experimental arm); effect estimate larger than 1 favors control arm (lower mortality in control arm) 

All statistical tests are two-sided. 
Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BMS, bare metal stent; CABG, coronary artery bypass; CI, confidence interval; CKD, chronic kidney disease; DES, drug-eluting stent; HD, 

hemodialysis; HR, hazard ratio; ICD, implantable cardioverter defibrillator; NA, not available; OR, odds ratio; PCI, percutaneous intervention; PD, peritoneal dialysis; RAAS, renin–angiotensin–aldosterone system; RR, risk ratio; vs., versus 

  



Table S5. Details of credibility assessment in meta-analyses of randomized controlled trials associating clinical intervention and all-cause mortality of patients with chronic kidney disease 

Author, year Comparison (experimental arm vs. control arm) CKD stage Effect 

metrics 

Fixed effects 

summary 

estimate* 

Fixed 

effects p 

value 

Largest study summary 

estimate (95% CI)* 

Egger p 

value 

Excess significance test p value 

Hahn, et al. 

2017 

Epoetin α for anemia treatment every 2 weeks vs. weekly 5D RR 0.89 (0.38 to 2.09) 0.79 0.67 (0.19 to 2.34) 0.0098 Random effect summary estimate was not significant 

Palmer, et al. 
2014 

Epoetin β for anemia treatment vs. control therapy Any OR 0.7 (0.36 to 1.33) 0.27 0.76 (0.37 to 1.57) 0.19 Random effect summary estimate was not significant 

Amato, et al. 

2018 

Epoetin α for anemia treatment vs. biosimilar ESA Any RR 0.93 (0.62 to 1.38) 0.72 1.23 (0.6 to 2.52) 0.69 Random effect summary estimate was not significant 

Palmer, et al. 
2014 

Darbepoetin α intravenous injection for anemia treatment vs. subcutaneous injection 5D RR 1.29 (0.33 to 5.12) 0.72 0.77 (0.13 to 4.49) NA Random effect summary estimate was not significant 

Palmer, et al. 

2010 

High vs. low hemoglobin target for anemia treatment 2-5 RR 1.09 (0.99 to 1.2) 0.072 1.05 (0.93 to 1.19) 0.13 Random effect summary estimate was not significant 

Ye, et al. 
2018 

High vs. low hemoglobin target for anemia treatment 5D RR 1.11 (0.95 to 1.3) 0.19 1.21 (1.01 to 1.44) 0.19 Random effect summary estimate was not significant 

Volodarskiy, 

et al. 2018 

1st, 2nd generation DES vs. BMS for coronary revascularization therapy 3-5 RR 0.99 (0.78 to 1.27) 0.96 1.03 (0.72 to 1.47) 0.66 Random effect summary estimate was not significant 

Sharma, et al. 
2011 

ACEI vs. placebo 3 without 
diabetes 

RR 0.7 (0.53 to 0.93) 0.015 0.67 (0.5 to 0.89) NA Random effect summary estimate was not significant 

Liu, et al. 

2017 

ACEI or ARB single agent vs. placebo or active control 5D RR 0.94 (0.75 to 1.17) 0.59 1.09 (0.78 to 1.52) 0.54 Random effect summary estimate was not significant 

Nistor, et al. 
2018 

ACEI or ARB single agent vs. placebo or active control 3-5ND with 
diabetes 

RR 0.97 (0.85 to 1.1) 0.6 1.03 (0.85 to 1.25) 0.84 Random effect summary estimate was not significant 

Badve, et al. 

2011 

Beta-blockers for heart failure vs. placebo 3-5 RR 0.72 (0.64 to 0.8) 2.6E-09 0.76 (0.64 to 0.91) 0.33 The expected number of significant studies was larger than 

the observed number of significant studies 

Heerspink, et 
al. 2009 

More intensive vs. less intensive blood pressure target 5D RR 0.8 (0.71 to 0.91) 0.00038 0.8 (0.68 to 0.94) 0.53 The expected number of significant studies was larger than 

the observed number of significant studies 

Malhotra, et 

al. 2017 

More intensive vs. less intensive blood pressure target 3-5ND OR 0.86 (0.76 to 0.96) 0.01 0.86 (0.66 to 1.12) 0.081 The expected number of significant studies was larger than 

the observed number of significant studies 

Zhao, et al. 
2016 

Calcium channel blockers vs. ACEI or ARB Any OR 0.96 (0.89 to 1.03) 0.21 0.97 (0.88 to 1.07) 0.22 Random effect summary estimate was not significant 

Lu, et al. 

2016 

Spironolactone or eplerenone vs. no mineralocorticoid receptors Any RR 0.72 (0.58 to 0.91) 0.0048 0.87 (0.67 to 1.13) 0.16 Unobtainable because necessary data was not reported 

Quach, et al. 
2016 

Spironolactone or eplerenone vs. placebo or none 5 RR 0.4 (0.23 to 0.7) 0.0012 0.32 (0.16 to 0.64) 0.76 The expected number of significant studies was larger than 

the observed number of significant studies 

Zeng, et al. 

2018 

Bivalirudin for coronary artery disease vs. heparin plus glycoprotein IIb/IIIa 

inhibitors 

Any RR 1.12 (0.81 to 1.53) 0.5 1.07 (0.61 to 1.87) 0.42 Random effect summary estimate was not significant 

Palmer, et al. 
2013 

Antiplatelet agent for general CKD patients vs. control therapy 3-5 RR 0.96 (0.87 to 1.07) 0.49 0.93 (0.75 to 1.16) 0.091 Random effect summary estimate was not significant 

Shaw, et al. 

2016 

Early invasive coronary angiography and/or revascularization for non ST elevation 

acute coronary syndrome vs. initial conservative approach 

Any HR 0.76 (0.51 to 1.12) 0.17 0.67 (0.32 to 1.4) 0.78 Random effect summary estimate was not significant 

Pun, et al. 
2014 

ICD for primary prevention of sudden cardiac death vs. no ICD 3b HR 0.82 (0.66 to 1.01) 0.068 0.93 (0.68 to 1.27) 0.4 Random effect summary estimate was not significant 

Pun, et al. 

2014 

ICD for primary prevention of sudden cardiac death vs. no ICD 1 HR 0.48 (0.34 to 0.67) 0.000017 0.55 (0.33 to 0.9) 0.16 Unobtainable because necessary data was not reported 

He, et al. 
2018 

N-acetylcysteine after cardiac surgery vs. placebo Any RR 0.64 (0.29 to 1.4) 0.26 1.21 (0.33 to 4.42) 0.045 Random effect summary estimate was not significant 

Wang, et al. 

2018 

Cinacalcet and/or vitamin D analogue or phosphate binders vs. placebo and/or 

vitamin D analogue or phosphate binders 

3-5 RR 0.97 (0.89 to 1.05) 0.42 0.97 (0.89 to 1.05) 0.28 Random effect summary estimate was not significant 

Lo, et al. 
2018 

DPP-4 inhibitor for diabetes vs. placebo 3-5 with 
diabetes 

RR 0.89 (0.75 to 1.06) 0.19 0.88 (0.74 to 1.05) 0.37 Random effect summary estimate was not significant 

Toyama, et al. 

2019 

SGLT-2 inhibitor for diabetes vs. placebo 3-5 with type 

2 diabetes 

RR 0.86 (0.73 to 1.01) 0.069 0.88 (0.67 to 1.15) 0.15 Random effect summary estimate was not significant 

Ruospo, et al. 

2018 

Iron-based phosphate binders vs. placebo or usual care Any RR 0.52 (0.06 to 4.61) 0.55 0.2 (0.01 to 4.02) NA Random effect summary estimate was not significant 

Habbous, et 

al. 2017 

Lanthanum carbonate vs. calcium-based phosphate binders 3-5 RR 0.73 (0.18 to 3) 0.66 0.52 (0.05 to 5.38) 0.93 Random effect summary estimate was not significant 



Wang, et al. 

2018 

Lanthanum carbonate vs. calcium-based phosphate binders or sevelamer 5HD OR 0.45 (0.32 to 0.63) 0.0000029 0.4 (0.27 to 0.59) 0.11 The expected number of significant studies was larger than 

the observed number of significant studies 

Sekercioglu, 
et al. 2016 

Non-calcium-based phosphate binders vs. calcium-based phosphate binders 3-5 RR 0.84 (0.75 to 0.93) 0.0015 0.97 (0.84 to 1.12) 0.14 Unobtainable because necessary data was not reported 

Habbous, et 

al. 2017 

Sevelamer vs. calcium-based phosphate binders 3-5 RR 0.82 (0.71 to 0.93) 0.0022 0.98 (0.85 to 1.13) 0.35 Random effect summary estimate was not significant 

Zhang, et al. 
2014 

Statin vs. less statin or placebo ND RR 0.79 (0.73 to 0.85) 1.2E-09 0.8 (0.73 to 0.88) 0.54 The expected number of significant studies was larger than 

the observed number of significant studies 

Sun, et al. 

2015 

Statin vs. placebo 5D RR 0.98 (0.93 to 1.03) 0.41 0.96 (0.89 to 1.04) 0.85 Random effect summary estimate was not significant 

Lu, et al. 
2017 

Vitamin D or analogues vs. non-vitamin D treatment 5D RR 1.13 (0.63 to 2.03) 0.68 1.15 (0.41 to 3.21) 0.082 Random effect summary estimate was not significant 

Lu, et al. 

2017 

Vitamin D or analogues vs. non-vitamin D treatment ND RR 1.55 (0.52 to 4.62) 0.44 3.91 (0.45 to 34.13) 0.06 Random effect summary estimate was not significant 

Wang, et al. 
2014 

Hemodiafiltration vs. conventional HD 5 RR 0.85 (0.74 to 0.97) 0.017 0.94 (0.78 to 1.14) 0.77 Random effect summary estimate was not significant 

Wang, et al. 

2014 

Hemofiltration vs. conventional HD 5 RR 0.55 (0.26 to 1.16) 0.12 0.58 (0.26 to 1.29) 0.77 Random effect summary estimate was not significant 

Nistor, et al. 
2015 

Hemofiltration or hemodiafiltration or acetate-free biofiltration vs. conventional HD 5 RR 0.87 (0.77 to 0.98) 0.022 0.94 (0.78 to 1.14) 0.91 Random effect summary estimate was not significant 

Song, et al. 

2010 

Renal replacement therapy for prevention of acute kidney injury vs. control 3-5 OR 0.36 (0.14 to 0.9) 0.029 0.2 (0.05 to 0.88) 0.85 Random effect summary estimate was not significant 

Wang, et al. 
2016 

Citrate for alternative HD catheter lock solution vs. heparin 5000 IU/mL 5HD RR 0.88 (0.54 to 1.43) 0.6 1.4 (0.61 to 3.21) 0.94 Random effect summary estimate was not significant 

McCann, et 

al. 2010 

Topical antimicrobial ointment usage in central venous catheter HD patients vs. no 

ointment or placebo 

5HD RR 0.37 (0.16 to 0.85) 0.019 0.22 (0.07 to 0.72) 0.74 Random effect summary estimate was not significant 

Wang, et al. 
2016 

Systematic warfarin for preventing central venous HD catheter malfunction vs. 
placebo 

5HD RR 0.78 (0.37 to 1.66) 0.52 0.63 (0.21 to 1.86) 0.67 Random effect summary estimate was not significant 

Tan, et al. 

2018 

High-flux HD vs. low-flux HD 5 RR 0.71 (0.63 to 0.8) 8.5E-09 0.68 (0.53 to 0.87) 0.65 The expected number of significant studies was larger than 

the observed number of significant studies 

Htay, et al. 
2018 

Low glucose degradation product PD dialysate vs. standard glucose dialysate 5PD RR 0.74 (0.47 to 1.14) 0.17 1.14 (0.46 to 2.82) 0.51 Random effect summary estimate was not significant 

Htay, et al. 

2018 

Glucose polymer PD dialysate vs. standard glucose dialysate 5PD RR 0.82 (0.42 to 1.59) 0.55 0.82 (0.32 to 2.12) 0.66 Random effect summary estimate was not significant 

Xie, et al. 
2011 

Coiled intraperitoneal segment PD catheters vs. straight intraperitoneal segment 
catheters 

5PD RR 0.94 (0.56 to 1.57) 0.81 0.91 (0.44 to 1.89) 0.21 Random effect summary estimate was not significant 

Sampson, et 

al. 2017 

Allopurinol as uric acid lowering therapy vs. usual care Any RR 0.13 (0.02 to 1.06) 0.056 0.09 (0.01 to 1.61) NA Random effect summary estimate was not significant 

Jun, et al. 
2012 

Antioxidants vs. control 3-5 RR 0.93 (0.76 to 1.14) 0.46 0.9 (0.69 to 1.18) 0.93 Random effect summary estimate was not significant 

Shi, et al. 

2018 

Multidisciplinary care vs. no multidisciplinary care Any OR 0.81 (0.61 to 1.08) 0.15 0.9 (0.62 to 1.3) 0.59 Random effect summary estimate was not significant 

Valentijn, et 
al. 2018 

Person-centered integrated care vs. control Any RR 0.85 (0.7 to 1.04) 0.11 0.86 (0.65 to 1.13) 0.31 Random effect summary estimate was not significant 

Silver, et al. 

2017 

Quality improvement strategy vs. usual care 3-5 RR 0.91 (0.75 to 1.12) 0.37 0.91 (0.68 to 1.22) 0.32 Random effect summary estimate was not significant 

Palmer, et al. 
2017 

Dietary counselling vs. control 3-5 RR 1.58 (0.6 to 4.18) 0.36 1.53 (0.44 to 5.29) 0.72 Random effect summary estimate was not significant 

Jun, et al. 

2012 

Fibrate vs. placebo 3 RR 0.86 (0.63 to 1.19) 0.37 0.8 (0.54 to 1.18) NA Random effect summary estimate was not significant 

Jun, et al. 
2012 

Fibrate vs. placebo 1-2 RR 1.02 (0.91 to 1.15) 0.69 1.13 (0.97 to 1.32) NA Random effect summary estimate was not significant 

Nigwekar, et 

al. 2016 

Folic acid and/or vitamin B6 and/or vitamin B12 vs. control 5D RR 1 (0.9 to 1.12) 1 1.03 (0.87 to 1.21) 0.11 Random effect summary estimate was not significant 

Jardine, et al. 

2012 

Folic acid and/or vitamin B6 and/or vitamin B12 vs. control 3-5 RR 1.04 (0.93 to 1.16) 0.45 1.02 (0.9 to 1.15) 0.77 Random effect summary estimate was not significant 

Hahn, et al. 

2018 

Low protein diet vs. normal protein diet 3-5ND RR 0.78 (0.51 to 1.19) 0.25 0.92 (0.54 to 1.56) 0.36 Random effect summary estimate was not significant 



* Effect estimate smaller than 1 favors experimental arm (lower mortality in experimental arm); effect estimate larger than 1 favors control arm (lower mortality in control arm) 

All statistical tests are two-sided. 

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BMS, bare metal stent; CI, confidence interval; CKD, chronic kidney disease; DES, drug-eluting stent; DPP-4, Dipeptidylpeptidase-4; ESA, 
erythropoiesis-stimulating agent; HD, hemodialysis; HR, hazard ratio; ICD, implantable cardioverter defibrillator; NA, not available; OR, odds ratio; PD, peritoneal dialysis; RR, risk ratio; SGLT-2, sodium glucose cotransporter-2; vs., versus 

  



Table S6. Details of eligible meta-analysis unique in design but ineligible for re-analysis  

Author, year Comparison (experimental arm vs. control arm) CKD stage Meta-analysis model Effect 

metrics 

Effect estimate 

(95% CI)* 

P 

value 

I2 

(%) 

Koulouridis, et al. 
2013 

High vs. low first-3-month mean ESA dose in anemia treatment 1-5 Random effects meta-
regression analysis 

Incidence rate 
ratio 

1.48 (1.02 to 2.14) NR NR 

Koulouridis, et al. 

2013 

High vs. low total-study-period mean ESA dose in anemia treatment 1-5 Random effects meta-

regression analysis 

Incidence rate 

ratio 

1.41 (1.08 to 1.82) 0.01 NR 

Shepshelovich, et 
al. 2016 

Intravenous vs. oral iron replacement for anemia treatment 1-5 Random effects meta-analysis RR 0.94 (0.55 to 1.63) NR NR 

Charytan, et al. 

2016 

CABG vs. PCI 3-5ND Individual patient data meta-

analysis 

HR 0.99 (0.67 to 1.46) 0.96 NA 

Charytan, et al. 
2016 

CABG vs. PCI 3-5ND Individual patient data meta-
analysis 

HR 0.92 (0.54 to 1.58) NR NA 

Palmer, et al. 2015 ARB vs. placebo Any with type 2 diabetes Random effects meta-analysis OR 0.91 (0.71 to 1.16) NR NR 

Palmer, et al. 2015 ACEI vs. placebo Any with type 2 diabetes Random effects meta-analysis OR 0.85 (0.61 to 1.19) NR NR 

Xie, et al. 2016 ACEI vs. placebo Any Random effects meta-analysis OR 0.87 (0.76 to 0.99) NR 33 

Xie, et al. 2016 ARB vs. placebo Any Random effects meta-analysis OR 1.03 (0.89 to 1.21) NR 0 

Xie, et al. 2016 ACEI vs. active control Any Random effects meta-analysis OR 0.69 (0.48 to 0.99) NR 0 

Xie, et al. 2016 ARB vs. active control Any Random effects meta-analysis OR 0.88 (0.71 to 1.1) NR 0 

Xie, et al. 2016 ACEI vs. ARB Any Random effects meta-analysis OR 1.02 (0.36 to 2.91) NR NR 

Xie, et al. 2016 Combined RAAS blockade vs. single RAAS blockade Any Random effects meta-analysis OR 0.95 (0.77 to 1.16) NR 46 

Major, et al. 2016 Aspirin for preventing cardiovascular diseases vs. placebo ND Random effects meta-analysis RR 0.74 (0.55 to 1) 0.05 0 

Wali, et al. 2011 Calvedilol for heart failure vs. placebo 3-5ND Individual patient data meta-
analysis 

HR 0.76 (0.63 to 0.93) 0.007 NA 

Greeviroj, et al. 

2018 

Cinacalcet and/or vitamin D analogue or phosphate binders vs. placebo and/or vitamin D 

analogue or phosphate binders 

5D Random effects meta-analysis RR 0.97 (0.89 to 1.05) 0.43 0 

Das, et al. 2018 Oral patiromer for treating hyperkalemia vs. placebo 3-4 or non-CKD patients with heart failure, with high 
risk of hyperkalemia 

Random effects meta-analysis RR 0.31 (0.031 to 2.9) 0.3 NR 

Herrington, et al. 

2016 

Statin vs. less statin or placebo, per 1.0 mmol/L reduction in LDL cholesterol 1-2 Individual patient data meta-

analysis 

RR 0.89 (0.85 to 0.93) NR NA 

Herrington, et al. 
2016 

Statin vs. less statin or placebo, per 1.0 mmol/L reduction in LDL cholesterol 3a Individual patient data meta-
analysis 

RR 0.92 (0.86 to 0.98) NR NA 

Herrington, et al. 

2016 

Statin vs. less statin or placebo, per 1.0 mmol/L reduction in LDL cholesterol 3b Individual patient data meta-

analysis 

RR 0.96 (0.88 to 1.04) NR NA 

Herrington, et al. 
2016 

Statin vs. less statin or placebo, per 1.0 mmol/L reduction in LDL cholesterol 4-5ND Individual patient data meta-
analysis 

RR 0.94 (0.84 to 1.06) NR NA 

Herrington, et al. 

2016 

Statin vs. less statin or placebo, per 1.0 mmol/L reduction in LDL cholesterol 5D Individual patient data meta-

analysis 

RR 0.97 (0.89 to 1.05) NR NA 

Peters, et al. 2016 Online hemodiafiltration vs. conventional HD 5 Individual patient data meta-
analysis 

HR 0.86 (0.75 to 0.99) NR NA 

He, et al. 2016 Fish oil vs. placebo or other oil 5HD Fixed effects meta-analysis RR 0.83 (0.36 to 1.9) 0.66 0 

* Effect estimate smaller than 1 favors experimental arm (lower mortality in experimental arm); effect estimate larger than 1 favors control arm (lower mortality in control arm) 

All statistical tests are two-sided. 
Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; CABG, coronary artery bypass; CI, confidence interval; CKD, chronic kidney disease; ESA, erythropoiesis-stimulating agent; HD, hemodialysis; HR, 

hazard ratio; LDL, low-density lipoprotein; NA, not available; NR, not reported; OR, odds ratio; PCI, percutaneous intervention; RAAS, renin–angiotensin–aldosterone system; RR, risk ratio; vs., versus 

 

  



Table S7. Comparisons of effect of treatment on all-cause mortality between evidences from different chronic kidney disease stages 

Comparison (experimental arm vs. control arm) Study 

design 

Less severe CKD stage More severe CKD stage P value for 

heterogeneit

yb 

Statistical significance 

CKD 

stage 

Effect 

metri

c 

Random effects 

summary 

estimate (95% 

CI)a 

Deaths /  

Population 

CKD 

stage 

Effect 

metri

c 

Random effects 

summary 

estimate (95% 

CI)a 

Deaths /  

Population 

High vs. low hemoglobin target RCT 2-5 RR 1.09 (0.99 to 1.2) 1408 / 9951 5D RR 1.11 (0.95 to 1.3) 483 / 3209 0.85 Both not significant 

CABG vs. medical therapy, long-term acm OS 3-5 RR 0.76 (0.5 to 1.15) 2335 / 6113 5D RR 0.88 (0.62 to 
1.26) 

894 / 3160 0.59 Both not significant 

CABG vs. medical therapy, short-term acm OS 3-5 RR 1.06 (0.79 to 

1.43) 

459 / 3642 5D RR 1.17 (0.82 to 

1.65) 

416 / 2645 0.69 Both not significant 

CABG vs. PCI, long-term acm OS <5 OR 0.82 (0.76 to 
0.88) 

4327 / 15493 5D OR 0.92 (0.8 to 1.06) 48664 / 77133 0.13 Less severe stage 

CABG vs. PCI, short-term acm OS 3-5 RR 1.81 (1.47 to 

2.24) 

3470 / 55068 5D RR 2.28 (1.99 to 2.6) 3347 / 52192 0.073 Both significant in same 

direction 

PCI vs. medical therapy, long-term acm OS 3-5 RR 0.72 (0.6 to 0.86) 3801 / 12647 5D RR 0.72 (0.52 to 1) 1120 / 3888 1 Both significant in same 
direction 

PCI vs. medical therapy, short-term acm OS 3-5 RR 0.82 (0.61 to 

1.11) 

1158 / 7748 5D RR 0.6 (0.36 to 0.99) 418 / 2854 0.29 More severe stage 

DES vs. BMS, long-term acm OS Any OR 0.79 (0.71 to 
0.89) 

>1000 / 
117247 

5D OR 0.75 (0.64 to 
0.89) 

24838 / 62863 0.62 Both significant in same 
direction 

ACEI or ARB vs. control RCT Any OR 0.87 (0.76 to 

0.99) 

2159 / 17817 5D RR 0.94 (0.75 to 

1.17) 

265 / 1746 0.55 Less severe stage 

More intensive vs. less intensive blood pressure target RCT 3-5ND OR 0.86 (0.76 to 
0.96) 

1293 / 15914 5D RR 0.8 (0.66 to 0.96) 481 / 1571 0.51 Both significant in same 
direction 

Mineralocorticoid receptor antagonist RCT Any RR 0.58 (0.36 to 

0.91) 

NR / 1724 5 RR 0.4 (0.23 to 0.7) 59 / 721 0.33 Both significant in same 

direction 

ICD for primary prevention of sudden cardiac death vs. no 
ICD 

OS 3-5 HR 0.74 (0.63 to 
0.86) 

>1000 / 19808 5D HR 0.71 (0.54 to 
0.92) 

NR / 17645 0.81 Both significant in same 
direction 

ICD for primary prevention of sudden cardiac death vs. no 

ICD 

RCT 1 HR 0.48 (0.34 to 

0.67) 

NR / NR 3b HR 0.82 (0.66 to 

1.01) 

NR / NR 0.0085 Less severe stage 

Trans-catheter vs. surgical aortic valve replacement OS ND OR 0.65 (0.41 to 

1.03) 

792 / 9619 5D OR 0.78 (0.51 to 

1.21) 

642 / 8064 0.57 Both not significant 

Warfarin for atrial fibrillation vs. control OS ND HR 0.66 (0.6 to 0.72) >1000 / 30333 5HD OR 0.91 (0.8 to 1.03) 9088 / 19281 0.000056 Less severe stage 

Cinacalcet vs. control RCT 3-5 RR 0.97 (0.89 to 
1.05) 

NR / 8386 5D RR 0.97 (0.89 to 
1.05) 

NR / 8632 0.97 Both not significant 

Statin vs. less statin or placebo RCT ND RR 0.78 (0.72 to 

0.86) 

2351 / 33589 5D RR 0.98 (0.93 to 

1.03) 

2900 / 7051 0.000026 Less severe stage 

Vitamin D vs. control RCT ND RR 1.55 (0.52 to 
4.62) 

NR / 832 5D RR 1.13 (0.63 to 
2.03) 

NR / 700 0.62 Both not significant 

Vitamin D vs. control OS ND RR 0.53 (0.32 to 

0.87) 

NR / 2729 5D RR 0.65 (0.57 to 

0.75) 

>1000 / 

218639 

0.43 Both significant in same 

direction 

Fibrate vs. placebo RCT 1-2 RR 1.01 (0.8 to 1.27) 969 / 11408 3 RR 0.86 (0.63 to 
1.19) 

128 / 918 0.44 Both not significant 

Folic acid supplement vs. placebo RCT 3-5 RR 1.04 (0.93 to 

1.16) 

756 / 2215 5D RR 1 (0.9 to 1.12) 819 / 2447 0.6 Both not significant 

a. Summary estimate smaller than 1 favors experimental arm (lower mortality in experimental arm); effect estimate larger than 1 favors control arm (lower mortality in control arm) 
b. Significance threshold of Cochran's Q test for heterogeneity is p value < 0.1. Significant associations were shown in bold. 

All statistical tests are two-sided.  

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; acm, all-cause mortality; ARB, angiotensin receptor blocker; BMS, bare metal stent; CABG, coronary artery bypass; CI, confidence interval; CKD, chronic kidney disease; DES, drug-
eluting stent; HR, hazard ratio; ICD, implantable cardioverter defibrillator; NR, not reported; OR, odds ratio; OS, observational study; PCI, percutaneous intervention; RCT, randomized controlled trial; RR, risk ratio; vs., versus 

 

  



Table S8. Sensitivity subset analysis of prospective studies only of evidence from observational studies graded as convincing or highly suggestive evidence 

Author, year Comparison (experimental arm vs. control arm)  CKD 

stage 

Number 

of 

studies 

Effect 

metrics 

Summary effect 

estimate (95% 

CI) under 

random effectsa 

Summary 

estimate 

p value 

I2 

(%) 

95% 

prediction 

interval 

Evaluation of 

biasb 

Change of 

level of 

evidence 

Qin, et al. 2016 ACEI or ARB vs. no ACEI or ARB  ND 8 HR 0.83 (0.79 to 0.88) 7E-12 48 0.72 to 0.95 None Convincing 

retained 

Dahal, et al. 2016 Warfarin for atrial fibrillation vs. no warfarin  ND 2 HR 0.69 (0.62 to 0.77) 1.6E-12 0 NA Loss of 
significance 

under 10% 

credibility 
ceiling 

Convincing 
to highly 

suggestive 

Volodarskiy, et al. 2016 CABG vs. PCI  3-5 3 RR 1.15 (0.55 to 2.41) 0.7 48 0 to 1963.73 None Highly 

suggestive 

to no 
association 

Lu, et al. 2017 Vitamin D or analogues vs. non-vitamin D treatment  5D 10 RR 0.56 (0.43 to 0.74) 0.000043 93 0.23 to 1.41 Large 

heterogeneity; 

small study 

effects 

Highly 

suggestive 

to 

suggestive 

Ravani, et al. 2013 Catheter as HD access vs. fistula  5HD 8 RR 1.34 (1.26 to 1.42) 2.9E-23 15 1.2 to 1.49 Small study 

effects 

Highly 

suggestive 
retained 

Ravani, et al. 2013 Catheter as HD access vs. graft  5HD 6 RR 1.59 (1.22 to 2.08) 0.00061 90 0.68 to 3.73 Large 

heterogeneity 

Highly 

suggestive 
to 

suggestive 

Jin, et al. 2013 Prolonged nocturnal or daytime HD vs. conventional HD  5 6 OR 0.71 (0.6 to 0.85) 0.00017 71 0.42 to 1.2 Large 

heterogeneity; 
small study 

effects 

Highly 

suggestive 
to 

suggestive 

Smart, et al. 2014 Early referral to specialist nephrology services vs. late referral to specialist nephrology services  Any 4 RR 0.52 (0.29 to 0.94) 0.03 57 0.05 to 5.06 Large 
heterogeneity; 

loss of 

significance 
under 10% 

credibility 

ceiling 

Highly 
suggestive 

to weak 

a. Summary estimate smaller than 1 favors experimental arm (lower mortality in experimental arm); effect estimate larger than 1 favors control arm (lower mortality in control arm) 

b. Any of the following: large heterogeneity, signs of small study effects, signs of excess significance bias, and for observational studies, loss of statistical significance in 10% credibility ceiling. 

All statistical tests are two-sided. 
Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; CABG, coronary artery bypass grafting; CI, confidence interval; CKD, chronic kidney disease; HD, hemodialysis; HR, hazard ratio; NR, not 

reported; OR, odds ratio; PCI, percutaneous intervention; RR, risk ratio; vs., versus 
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